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THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE. 


THE APPRAISAL OF CONTENT {8 TENTATIVE. aan 
(FOR KEY SBE REVERSE) 50X1 HUM 








Le 





2. Tho following are corrections of the spelling of Soviet names appearing in the 0%" 
attached report: 


a» Popjedonoszew should be Pobedonostecv, 

be Bocoh-Kozgyubineky should be Bosh=KoteyubLnoldy. 

Ge Waseliyey should be Vasilyer. 

d, .Kieeelyav should be Kiselov, 

6, Landyshevy should be Landishev, 

f, Skripnitshenke should be Skripniohenke. | 
Ze Miskevitsh should bo Mitalevich, . 

he Dranovsky should be Dranovakiy (also reported ag. Dronovekiy). 
4. Tehernopyatey should be Chernepyatov. 

de =Brazeva should be Brattseva, 

ko Tahernykova should ba Chornikeva, 

le Raswnova also reported as Raswwova,. 
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50X1-HUM 
| WORKING CONDITIONS IN OSTASHKOY IN NOVEMBER 1946 8. 50X1-HUM ~ 
i. _ 
Be 











3. As far as housing was concerned, sufficient space for the Germans existed. 
. + Ql) apartments in two brick apartment houses were redecorated; in the 
\ wooden houses ‘work was still in progress, but there were also enough 
apartments available. 50X1-HUM 


Lh. Faire wood supply was especially short and)  =—s_—s [forced to cut trees in 
the forest throughout the winter of 1916. Every eight to fourteen days . 
given a day off for this purpose. 50X1-HUM 
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“§, Work did not begin until. the end of November, or early in December 196. 
Approximately between the 20th “and 25th of November, Col. POPTEDONOSZEW 
and Dipl; ‘Ing. GROETTRUP arrived on the Island from Moscow to organize 
the work. POPJEDONOSZEW was very reserved and Left everything to 
GROETTRUP. - 


6, The Gertian group on the Island belonged to Branch No, 1 of Institute 88. 
"3 Institute 88 was in Podlipki, a suburb of Moscow; to it belonged GROETTROUP: and 
ce; - the rest of}the Germans from Bleicherodé and Soemmerda. GROETTRUP brought | 
with him a list 6f salaries for thé Germans in Branch No. 1 and divided ss 
ps that into working groups. He designated KIRCHNER as his deputy in admin- 
wk 4etrative matters, and’ Dr. WOLFF was to function as the professional 
leader of the German specialists on the Island. — oer 


‘ , 7. The foilowing working groups were created /see Enclosure (A) an organiza- 
tion chart of Branch No. 1, Institute 88, .dorodomlya Ieland/: 


a. Ballistiés: Dr. WOLFF; with him Dipl. Math. Werner MUELLER, Dr. 

'  §CHLIER and auxiliary personnel, eae . : 

bd. Ballistié’ Special Group: Prof; KLOSE; with him =| taro’: SOXT-HUM 
assistants. “The reason for the special position of the KLOSE - 

group was that GROETTRUP did not want to havé Prof. KLOSE under 

Dr, WOLFF. “Helations betweér Prof. KLOSE and Dr. WOLFF wore 

tense bécausé he, KLOSE, observed soon enough that Dr. WOLFF - 


_» Played the more important role with GROETIRUP and the Soviets. 


o. Aercdynamiési Dr. ALBRINGS with lidm’DE. SCHWARZ, Dr. SCHMIEDEL, 
CONRAD, Fritz ‘MUELLER and suxiliary personel, 


4. Thermodynamice: pr. ZSISE, with him Dr. KIRST, Dr. REICHARDT. 


8. Fuels: Dr. STEGMUND. i a 90X1-HUM 


f. Chemical Group: Dr. MATTHESs with him Dr. OTTO, Dr. STRIELBA., ai 
ge Design: Dipl; ing. BLASS; with him BRESE, ANDERS, BOLLET, 
SILBERNAGEL and others. ~? 50X1-HUM 


he Statdesr “Dipl. Eng.) Rudolf MUBLLER; with him Dipl. Eng. ADOSOX1-HUM | 
) Dipl. Eng. BRANOKE, TORBE| = —_ and WENZEL. 


4. Special Scientific Group: Prof. SCHUETZ, Prof. FRIESER sf 


8, Only provisional offices were available in the beginning. Design was 

_” Joeated in a small wodden building with several badéement rooms, which 
becams latér a school. Most of the others worked ina similar building, 
which lster becamé temporarily the administration building, and at the” 
end of ots stay in the USSR was used ase kindergarten for Soviet children 
whose parents were employed. Also several “rooms -in the wooden houses 
Wore used as working places. Fréquently groups moved from one working 
room to another, The original iretitute was not usable. The building 
was damaged, probably by artillery, and showed fire damage; most of the 
windows and many doors were missing.’ 


9, The Soviets soon initiated reconstruction, and single working groups moved 
"inte the institute building by the summer and fall of 1917. 
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3. 


15. 
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As" working fields for the groups from Pleichrode and Soemmerda, recon- 
Stitidtion and’ development of the A-lj (V-2) waa ‘planted; This job had 
already oé¢upied these groups in Germany in 19 5-196, at the so-called 





tZentralwerke" at Bleicherade, OLF¥ ‘and ALBRING brought 
data from their work at the "Zentralwerke" with them, and were thus 
able to york to some extent in the USSR. Prof. KLOSE was to work on 
the rocket ‘Waséerfail", KIOSE could not return to Gema when 


déported fram Berlin on 22 October 1916, and consequently had no data 
at the start? | .—>-_— | in Branch No. 1. SBLOSE started then to recall 
by maemory the nécessary data. — Even a tabulation of the atmospheric data - 





(temperature diat#ibution as a function of altitude, atmospheric pressure, 


air density) was néwly calevlated. (It appéarad later that WOLFF had 
a tabulation of ‘the Gentin’ Nomnal-Atmosphere—- as used by’ the German 
Axng-— bat nd cooperation existed between KLOSE and WOLFF, “and KLOSE 


saa not vee WOLTP's imiterial. Only "after several fonths, iH the °OX1-UM 
Spring of 1917, did reports reac e USSR which hed been written 

4n KLOSE's department at Gemg, ; ; 

n RLOSE's department my | ret 
When ‘Work began in’ thé USSR. every was lacking: paper, calculators, 






mathenatical charts; ete. 

















. [the necéssiry work was executed 16 r 
by using private tables. “It wae impossible in the “beginning to get & 
Sleae decision from the Soviets in‘reapect to Working hours. The dir- 
actor of. Branch Né.°1 at thia time, AGAFONOV, asked preference. 
The Germane suggested:’ cight hours per day; the scientiate (professors | 


‘and doétors) six hours, Saturday afternoon freé, and one day a week off 


Por wood cutting. AGAFONOV made no definite commitments, bu eta 
approximately that way. | X1-HUM 


Working tiours were not checked, It was cuitomary to go home once in & 
While during working hours; this was aleo necetsary because em itary 
installations in the working place weré very bad. In wititer work always 
started later téecause the mornings were dark and there was often no ~ 
electric current. | 50X1-HUM 


Ab the tite of[ |arrival the following Soviets { especially in charge . 
6f Germafis)were on the Island: the director, AGAFONOV; SIBELOV who had 
adminddtrative duties and was later transferred t6 Podlipkts MATYUKHIN, 
an Older pérsor who had Lower administrative fundtions, but called ‘him- 
self ‘"Coninandant’ Later’ onj and SHURIK, a party official, who becaro 
‘later party secretary in Ostashkov. There were alé60 Soviet girls Who - 
Worked Gs sérvante in thé houses and German’ dpartiionts, and kitchen © 


‘petsomiel in the restaurant. Fiirthermoré, soldiers were atationed on 


the Islaiid who worked on biiilding cénéstruction. It was rumored that 
they were a penal company and that thoy had been German prisoners OF OCT HUM 


In thé beginning the most important Soviet for.the work of the German 
epeciélists was BOSCH-KOZYUBINSEY. He arrived shortly after 

on thé Island and was presented as the man responsible for all 
Work quéstions, He made the impression of 
being wéll-édicated and. of being one With many interests; he spoke fluent 


German and appeared to be familiar with the essentials in the rookeS0X1-HUM 
field. From the beginning he head a good relationship with Dr. WOLF. 





About thie time two interpreters arrived on the Island. One of these, 

Rita SPROOIS,’s ellent German and remained al Branch No. L for 
several years until the spring of 1950); the second inter— 
preter remained only for a short time, and was replaced by others. .50X1-HUM 
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At the beginning BOSCH-KOZYUBINSKY asked what the Germafi wishés were 

in regard to the work. He heard a 16t of complaints — cautiously for— 
mulated by Dr. WOLFF, strongly oxpréssed by KLOSE-— which hurt BOSGHSOX1-HUM 
But consequently he tried to improve working conditions. * For 

example, writing paper arrived. It was a thick, brown wrapping paper 

with a very high pulp content, “which had to cut in ¢ 50X1- HUM 

of typewriter size.” Ore could hardly writé in“ink on this’ paper. 
Sometimes Also had a: very thin” paper with very high pulp content, 
which was even worse for writing purposes. 


ty * + 














A printing shop in Ostashkov printed calculation forms ~ 





on brown paper of normal thickness. Several Russian calcultors arrived, 

| bearing the name "Felix", They were similar to the gmall German 

‘Brurisviga": machines. The gear wheels were poorly fabricated, wore 50X1-HUM 
out quickly, and the machines were not reliable after a short while. 

It Was very annoying that the calciila tors were very primitive in design. 
A’few months later German Rheinmetall calculators arrived, partly for 
operation by hand, partly half-aut i ~automatic. 

Worked with thesé machines thout any ma0X1-HUM 
repairs or overhauling. For some automatic machines carbon replacements . 

for the motor Were necessary; but could not get them. A 50X1-HUM 

to the’ Branch administration, or to 88 in Podlipit remained unanswered, | 
déspite directions as to whéro thesé Carboris were available 4h G50X1-HUM 
a “Conseauently. several such machines | dno longer be overated. 

















50X1-HUM 

— 50X1-HUM 
The first tooke received for work in Ostashkov were German 
books, taken from various libraries; for example, from the Air Academy 

in Gdtow ‘near Berlin, They wore mainly tables (tables of logarithms, 

of squares, tablés for trigonometric and hyperbolie functions, and - 
Varlotis magazines (for example, Aircraft Resedrch), With the ee 
ofthe tables, very little was available for| [special type of: WOT 4 HUM 
The only litérature on’rockéta was a Feport by pies aang and BREDT, 








“@:* +@ 


ae otg 7 


In later years, " ettape“é after #1909, Russian’ books arrived saaaiaety at 
the library of Branch’No. J. — mathematical, “‘physi.cal, chemical and © 
other books. “Héwéver, thay were more for the Soviat co-workers there. 
Becaiise of language difficulties the Germans hardly ever vised them. It 


was a German wish to have the Magazine for Applied’ Mathematics and — 
—_— “4h He library, sat it took years, and only arter 1950 





oo - new issues of the magazine; older issues were not. 1-HUM 


It was possible to order books from the Lenin library in Moscow. The 
only German who made much use of it was Dr. ZEISH. In general, it took 
@ Long time to get a book this way. 


Shortly after BOSCH came, MALINOVSKAYA, a female planning snineeee 
arrived at Ostashkov, . About three months after work began, BOSCH in-- 
sisted that work records be kept of what was done during all working 
hours. Working time had to be closely observed, the work week was 
48 hours. The German demand to be free on Saturday afternoon was 
taken into consideration, The Soviets agreed to this arrangement 
(otherwise they observed eitht hours of working time every weekday ). 


Slowly the habit developed for monthly working plans and of writing 
monthly reports about the fulfillment of the plans. In scientific work 


+ ragt 
nr 
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4% becamé Gustomary’ that the results were slightly over 100 pee cent, 

_ DAPPAculties Aeveloped {i the working groips which depended on the 
stpply of materiale » ‘Tha Soviet mana nagement was” ganerally content if 
4t could report the fulfillment of: the workirig plan on paper. 


226 Reporte abotit esearch were Written in Gerita. At first one | - 
‘and later several German typewriters were available. The reports during 
the first period wore written by Mrs. KNAACK (now ‘Mrs. STAHL) and by 
Mrs, TROLLDENIER (now Wis. STEGHUND) dn two or three copies. One copy 
went to Moscow, “Thé Garman reports werd tranelated by thé interpreters 
into Rudeian, “But theese. trahalations were often completed months after 
delivery of the German report. 


First Task for Ballistic Examinations in Ostashkoy 


i emer meme ana ea 


290 Tha’ formilation of the Pivst tacks wero stated in very general terns 


by the: Soviets, All.details were left to the initiative of the German 
Workers, ee | 


Work Order ‘for the WOLEF Group 


pe 


. ah. This ‘order requested the creation of ballistic data.for the A-4, 


fidluding -taduddtionof: a ‘firing table and further.A-4 “development. 


| This project ‘wascfixetikmomi ag the "Q-1". project (G stood for 
GROETTRUP),5 the Soviets later named it R~10. “ 


r 


:, subject’ «Researchers were: “Dr. WOLFF, Werner MUELLER, Dr. 
. SCHLIER. . WOLFF also began work on & theory5oxX1-HUM 
turbations of | e powered trajectory. 


Work Ordex for ‘the KLOSE Group ee 
26. ‘This order inclided ‘¥éesearch on Wasserfall “and peneral theoretical 
" gegearch, ‘The researcher, [Dr Le 





07, Regarding general thecrétical Feséarch, Dr.’ KLOSE made examinations for 


various thriist programs. For éxamplé, an‘ Interidttent drive was examined 


by which isl Was so distributed, “that a certain portion of the fuel 
Wan alternately burned 6r used for thrist genaration, and then followed 
a period of flying without thruet. The ‘incentive to thie idea was given 
by Dr. STEGMUND /REG-1617. But these considerations were executed with- 
out considering their technical performance. 


26. Comparisons of such thrust programs with the normal procedure of constant 


flow were made. The result was, that by these other thrust programs no 
essential increase of range could be achieved. These questions were 
examined by calculation of the cut-off values of vertical ascents. 


29. The contimation of previously mentioned examinations for target procedures 


«With AA rockets (target-seeking methods, dog curve and generalizations) 
was also conducted under general theoretical research. 


30.’ No cooperation between the WOLFF and KLOSE Groups existed, 
SECRET . 
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EXTERIOR BALLISTICS OF THE WASSERFALL, OSTASHKOV (November 19l,.6-February 1948) - 


28, ‘Thid dtdor Also ‘calléa ‘Yor general theoretical research (without dstatied 


90X1-HUM 
_,...80X1-HUM 
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326 


326 


336 


3h. 


Continuing the résearch which had been done at Gema, several plane tré- 
jectories for Wasserfall were calculated, the deflections of which took 
placé according to thé differential equation of thé ground éalculating 
uit. Trajectories were caléulated by méans of the above-mentioned 
amnatianas ~“(TAY.” (16)0' (DOV. (13 (200 (2 toe 17) T 











| The calculations had 


the results indicated below. — poe 


Soon ‘after the tefléction from the vertiéal ascent, ‘fairly large angles 
of inéidencé” (15°) appeared; “but thie does not matter, since the rocket 


ds" etill flying with subsonic speed, hes jet ruddérs and the necessary 


radder angles can easily bé achieved: “In flyirig through the velocity 
of sound’ (the Mach Number 1 and 1.2), the angle of incidence decreases 


to 2 to Le. 


Iii Cabbating airoraft which are flying towards the launching point, the 
twajéctory of the ookét haa a’ tarning point (point of inflection) before 


- 


Yeginning the target approach path (see sketches bolow). 






Point of Inflection 





Point of | 
Lyflection 





Oo. 0 : 
For increasing the altitude of the rocket after this turning point, in 
som cases rudder angles are necessary which are too large and would 

suPpaces ‘the possible maximum 'of approximately 25°; this meant that the 


' -wooket ‘can ‘not keep the prescribed trajectory.” The reason for the large 


35. 
36. 
37. 


38, 
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necessary rudder angles is that in supersonic region the distance C,,- S 
of the pressure center from tho center of gravity is fairly great. hao 
such data ware supplied by the Aerodynamic ond Design Departments, 

SIRE Re te, ee 


The dedd spacé, 1.4., the spade'dn which a target darinot be combated by 


“the rocket, is relétively large, becduse the beginning of the target 


approach path often ocoure very late. 


Because only simple target approaches were examined, the transvorse 
acceleration (load factor) of the rooket remained small: AY 2g. 


These wére the essential resulta in the Wasserfall examinations of the 
KLOSE Group until February 1918. The group was then dissolved, wheraby 
research on the Wascerfall came temporarily to an end, 


Ho research was conducted regarding etability questions at the start’ and 
during flight, or about the probability of hitting the target or of the 
effectiveness of hitas. furthermore no compariscnd were made ‘hetwaan the 





5 
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. 39. Inthe sumer of 1948 the order came from Moscow for Section #L 
(Ballistics, Dr. WOLFF) and Sdction #2 (Aerodynamics, Dr. ALBRING) te 
again work on Wasserfall. Section #2 should compile the acroudymamic 
data (Cwy)Cartm @,).° Several data were given which originated 
probably from’ Soviet Wrind-tunnel measurements, The researcher was 
Fritz MOELLER, perhaps also CONRAD. Section #1 should calculate tra- 
‘Jectories, using the data from Section #2, aga follows: 


@. Trajectory with vertical atart and deflection into a linear 
end-path with cat-off angle Jig,* 75° Tabulation of a program 
for the angle of inclination 7 


De The same for cuteoff angiel = 60°, 
ane r 
Co The game for, = 30°. 


ad. Calculation of a plans trajectory with prescribed target . 
' Movement, whereby it was demanded, that the deflection showld 
follow the differential equation of the calculating wit and 
that the afigle of incidence at the passing 6f tha rookat™° © SOX1-HUM 
throtigh thé velocity of sound should be goro.{ _ie¢eived no 
reply to objection that both conditions could not be fale 
filled, bacdusé the path of the’ rocket is uniguely fixed iz © 90X1-HUM 
the altitudé sigie should satisfy the differential eqiation of . 
the calcila ting unit. Thé trajectory was then calculated only 
undér the céndition that the differential equation of the cal- 
culating unit was pertinent. 








‘' The Soviets demanded that, the dependency of the Gy values on yr 
atid 7] and the exact thrust, cdiponént$(os), should be considered 
, sn the path direction, The gravity acceleration g could be cal- 
dk,  enlated*indepéndently from the altitude, constant at 9.81 m/sec? 
go Since the heights ihvolved weré small. The whole equation system 
/ Was then solved simultaneously, 


f @. Calotilation of a spatial trajectory with prescribad target movee 
: “ment. The’ Germaris asked under whith rules the rocket should fly 
with'd spatial path ourve, if for example the side angle & of. 
the rocket against a fixed direction in the horizontal plane ~ 
should’check in every moment with the sides angle of the 
eg target, and how the rotetion around the longitu axis of the 
i rocket behaves in flying a spatial curve. No answer was given © 
( by the Sovists, Section #4 (Guidance, Dr. HOCH) was also asked, 
but no definite reply was made. : 


UO. ‘The following way out was taken for ballistic calculations. Firat, 
S's T * Was assumed, Secondly it was assumed that the lift is - 
independent of the rotation angle around tho longitudinal axis of the 
rocket. ‘One fictitious rudder angle¥Z was introduced. It was re= 
. garded as a task for the guidance, to determine from the fictitious 
angle 7% and from the rotation angle around the longitudinal axis of 
the rocket, the factually neceggary deflections 7], of the altitude 
rudder ind of the side rudder _;. The assumptions were dadided upon 
in a conference between Dr. 1 » Werner MUELLER | 50X1-HUM 


Li. The wholé equation system consists then of one vectorial force equation 
(= 3 scalar equations), ‘the moment equation (=°1 dealar equation), and f 
the geomstric boundary equations for the various angles. 
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42, The introdaétion of spatial polar coordinates is useful for the treat= 
ment-of the equation system. The following designations are valid: 





XV 52 ‘rectangular coordinates of a trajectory point (y = altitude). . 
r,P?,S polar coordinates (f = location vector, [* altitude angle, & ‘ 
side anglé). : 


,$,% rectangular coordinates of the velocity vector =¥. | 
Ny, Cp polar coordinates ~of the velocity vector ( v = amount: of ‘speed, 
YS ea inclination angle of trajectory; %, = anglé between the projection 
of the velocity vector on the horizontal plane and the x ~ direction). 


3. Then the following relations are valid: 
(atabic) Fe (x, y,2)= P(Cosf cose, Sif, CosP Sir o) - 
(2Sarbic) ¥ =(ky,2)= V(Gost Gstp, sine, cost Sin & ) 
(> a,b,¢) qs V Cosy’ Cos Ye ~¥ YSinyCos Up -Vhp Cost Sin Oy. ; 


VSing ; r vx Cos KX 


Y Cost Sinly -VSING Singtp FY fp COB Cosy ) 


li. The unit vedters in the X,y,z ~- Girection are labelled with a, Aya, 
then the vectors 


so E,= Cosy Cost, 2 +Sint G+ Cost Sins Bs 
(27a,b,¢) Es “Sing Cos tp dit CospEy- Sint Sin} ey 
: Ss : E, = ~Sintpa, * Cos tp @s 


form & system of three pairlike, perpendicular to each other, unit 
vectors, and for the scalar products from (26) and (27) are valid: 


(2%0,b,¢) VE, =v, TE, =v, VE, = V8p Cost 
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Consequently the values V8) %p are separated from each other " using 
the coordinates. system (27). This coordinates system is the 


ight one 
for treatient ‘of thé thrae force equations. The first equation is the 
one in the direction of.the path tangent. It bécomss in an analogous 
way for the plané case a differential equation of second order for r. 


* @nly. additional terms appear which contain? and its derivatives. 


NT 


48. | 


NBS Pe? (Pe S* Cos ) 
vy ete ere (ft+e* Cost) + 
| +r2( pf tO Cosf-o*fP sin Cosf ) 
The equation for yf remains as before: ee 
-M Sint zee Sinf er rf cosf 
in addition tro equations are found: | | 
NV Cost sin( ha ) =O Cos! 
| a v Cosy (os( Vp -6') =I Os tT - rp Sin i 
Pict Ghd ‘of these ‘equations, or also by the equation resulting from 
division : (ee 5) = re tos?P 
1 a eiadees bemmeaneereimnetl 
o te a res fP-rf Sinf 


‘résulte Vp. Through differentiation of the equations for {and Yp 
reaults } aiid’ Kp. Therewith the left sides Of the sécond and third ~~ 


force équation are known. These and tlie “remaining equations are for 


‘the determination of the ahgles. The atiglé of incidence is always 


positively calculated in spatial trajectories. 


In a critical review of the results, the following was pointed out. The 
trajectory calculation in the above mentioned way is alraady in a plane 
Gase, but especially in the cage of a spatial trajectory, a very lengthy 
affair.” in some respects it discloses more than’iés actually necessary 
to know, like the value of apsed a} every moment, the path coordinates, 
etc. But for the intended purpose it would be: fully sufficient to know 


‘that the rocket can be guided to hit tha target. On the other hand, it 


is of no interest, to know the exact flying time until the impact and 
What the Gpéed of the rocket ig at every moment. It would be more — 

reasonable not to intégrate the first force equation every time under 
consideration 6f'all ‘ciréimstances,. especially since the course’ of 


 -yalocity iti the various trajectories is not very much different, ‘but 


assume’ once and for all’a fixed velocity course and then examine, which 


oe ne 1 me 


‘tranéverge “actelérations, etc. appdar. For this purpose it should 


actially bé known in which way the rocket is being guided. Research 
in this direction was not doné because of lack of time. The deadline 


for completion of the Wasserfall calculations was September or October 


1548. To assist in this work three Soviets had arrived from Moscow: 
ofie éngineér who worked in‘the serodynamics section, one engineer and 
one calculator, both women, who participated in trajectory calculations. 
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They did numerical integrations after Adams-Stoermer, 50X1-HUM, ae 
co OX1- 
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